Comparative genotoxic effects of IQ and MeIQ in Salmonella typhimurium and cultured mammalian cells.
The food mutagens 2-amino-3-methylimidazo[4,5-f]quinoline (IQ) and 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ) were studied for their genotoxic potential using hepatocytes isolated from untreated and Aroclor 1254 (PCB) pretreated rats as an activation system. Monolayers of hepatocytes co-incubated with Salmonella typhimurium TA98 activated IQ and MeIQ to bacterial mutagens, with MeIQ being about twice as potent as IQ. The mutagenic activities of IQ and MeIQ were increased by using hepatocytes from PCB-pretreated rats. IQ and MeIQ also caused primary DNA damage in the hepatocytes as determined by increases in the rate of alkaline elution of DNA, as well as increases in DNA-repair synthesis. Furthermore, exposure of V79 cells co-cultured with PCB-pretreated hepatocytes to IQ and MeIQ showed evidence of increased sister-chromatid exchanges and a low and variable increase in the number of 6-thioguanine-resistant mutants. The genotoxic potency of IQ and MeIQ in mammalian cells was low or virtually absent compared to their extreme potency in bacteria. This could be due to a lower capacity of mammalian cells to further metabolize the so-called directly acting bacterial mutagens, formed by a cytochrome P-450 dependent N-hydroxylation, to their ultimate reactive forms.